
initiation:  recruitment of 40S subunit, scanning to
“locate” initiation codon, recruitment of 60S
subunit and initiator tRNAmet, polypeptide chain
initiation

elongation:  cycles of aminoacyl tRNA binding
(involves elongation factors), peptide bond
formation, ribosome “movement”, and tRNA
release

termination:  recognition of termination codons,
recruitment of termination factors, polypeptide
chain termination and release, subunit recycling

The translation “cycle”
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Structure of the translation initiation complex

Efficient recruitment of the 40S ribosomal subunit
requires interactions at the 5’ (cap binding complex)
and 3’ (poly[A] binding protein) ends of the mRNA

Initiation can be modulated by modifications (e.g.,
phosphorylation) of various initiation factors and by the
association of the mRNA with proteins that alter the
functioning of the initiation complex
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If k2>>k3, RNA sequestration is not an option for regulating
translation (increasing k3 will not affect [mRNA] as long as
k2>>k3, [sRNA] will remain ≈ 0)

The steady -state assumption will not be valid when either,
but not both, k3 or k4 are 0

->  Translation initiation and protein turnover will both be
important determinants of steady-state [protein]
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-> as with mRNA levels, RNA and protein turnover rates play an
important role in determining the speed with which a new state is
reached

If RNA sequestration is not an issue, then the rate with which new
steady-state [protein] is reached can be estimated with the relation:



Ubiquitin-mediated protein turnover

Ubiquitin - 76 amino acid protein found in all eucaryotes

Mediates proteolytic breakdown of many (most, all?) proteins

Components of the ubiquitin system:
ubiquitin-activating enzyme (E1)
ubiquitin-carrier proteins or ubiquitin-conjugating 

enzymes (UBCs or E2s)
ubiquitin-protein ligases (E3s)
26S proteasome complex
ubiquitin C-terminal hydrolases

Signals in proteins that “trigger” ubiquitin-mediated
degradation:

the identity of the N-terminal (unblocked) amino acid may
determine the stability of proteins - (stable amino acids - V,
M, G, A, S, T, and C;  destabilizing amino acids - L, D, H, Y,
Q, E, N, F, L, W, K, R)

proteins must be suitable substrates for the ubiquitin system
for degradation - lysine-containing, with neutral or positively-
charged C-termini (acidic N-termini may be modified by an
argininyl-protein-tRNA transferase)

internal sequences can play roles - PEST sequences








